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HORIZONTAL- AXIS ELECTRICAL MACHINE 

PA te»ACktefl Bmr> PF ™ R -t:i4\;f^pc^ 

'^i^^lSSMvention relates to the field of 
electrical machines. It concerns a horizontal-axis 
electrical machine ^e^4aH^ - Lu the pre^ nbj^of cloim- 

r^r* option o^-tlae delated Art- 

a D65 such a machine is known, for example, from the 
applicant's EP-A2-0 633 643. 

In the case of gas-cooled electrical machines, 
such as turbogenerators for example, the operationally 
related heating causes great axial and radial 
expansions to occur in the laminated stator core, in 
particular in relatively high output ranges, and these 
expansions have to be transferred as uniformly as 
possible to the casing surrounding the laminated stator 
core It has already been proposed in this respect in 
US-A-4,663,553 to wedge the laminated stator core in a 
multiplicity of bearing rings which are perpendicular 
to the longitudinal axis of the machine, spaced apart 
from one another and securely welded on opposite sides 
to the bottom casing section by means of vertical 
fastening plates and horizontal pieces of tube. This 
type of fastening allows simple assembly and easy 
accessibility of the structural parts to be welded and, 
furthermore, ensures good quality of the welds. 

However, it has been found that, in the case of 
large machines, vibrational isolation between the 
laminated stator core and the casing would be desirable 
in order to reduce noise emissions and reliably avoid 
excessive mechanical stresses of the connecting points 
between the laminated stator core and the bottom casing 
section. Such isolation is achieved according to the 
initially cited EP-A2-0 633 643 in a simple and cost- 
effective way by the fastening plates arranged between 
, the bearing rings and the bottom casing section being 
connected to the bearing rings and the bottom casing 
section in such a way that they act as leaf springs. 
Such a resilient suspension of the laminated stator 
core in the casing is reproduced in Figure 1. Figure 1 
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-.■jt- _j >, a if-<?ide cross section a 
shows in a simplified half side cr 

horizont.l-.xi. electrical machine 10, which co.pr.se 
concentrically in relation to a long ' 36 
t he machine a rotor 12 and a lamina e staler -re ^ 
surrounding the rotor 12. The ro 
laminated stator core U are accommodated • < = 
14 which is subdivided along a horizontal center plane 
' into a bottom casing section 15 and a top casing 
section 16. The top casing section 16 can be removed 
f rom the bottom casing section 15 for assembly and/or 

maintenance purposes. al readv 
The laminated stator core 11 is - as already 
described in US-A-4 , 663, 553 or in EP-A2-0 633 643 - 
fastened in a wedged manner in a multip ici y of 
bearing rings 13 ,13, 13". 13" i" Figure 2) arranged 
one behind the other in the longitudinal axis 36 of the 
machine. The bearing rings 13 have widening* 22, which 
Trotrude laterally on opposite sides and at which hey 
are resiliency connected to the bottom casing section 
20 15 For this purpose, at the upper and lower ends of 
each widening 22 there are respectively welded on 
la rally projecting fastening bloc,. 20 21, at which 
tor their part a fastening plate 19 acting as a lea 
spring is externally welded onto the ends. The 
7\ ■ „ olate 19 is «elded in its middle region via a 
" I" Tplecls of tube 13, arranged one above the 
other to a vertical, planar casing portion 17 of the 

„ T his type of fastening is 

bottom casing section 15. This typ 

represented in Figure 2 in longitudinal section along 
30 the plane A-A from Figure 1. 

Since the laminated stator core 
comparison with the casing 14 a comparatively large 
mass , considerable acceleration forces can occur 

, • t =H .tator core 11 and the casing 14 
between the laminated stator cor 

35 during "-^"^^ITf u se, subjecting the 

of production to the place 01 

resilient fastening and, in particular, the welds 
Provided there to high mechanical stresses To avo 
Presses of this kind during transportation, or 
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le ast reduce them to a harmless level, so-called 
ransport arresting screwed joints 28, 29 »»f "J' 

in Fiaure 2. These transport arresting screwed 
^3 are esse nti all y adjustable supporting elements 
]° inLb d . . „ 0 -ioi 13'' aqamst 

, which support the ri gs 3 ^ « ^ 

neighboring casing ribs ^, durinq 
respectively, of the bottom casing section 15 during 
respectively, purp0 se, threaded sleeves, 

10 end , are welded o, paral.l to the =P; 1 a.rs 3^ 

the machine on both sides oj. 

4- <-~r- mre 11 is inserted into tne 
the laminated stator core n 

,, nn 15 during pre-assembly at tne 
bottom casing section lb during y the 

<, 3 t-^ initially screwed into tne 
faf , torv the screws are in^" 1 ^ 

15 ; d sleeves sufficiently far not to be in the way. 

Once the bearing rings l3, 13' and 13" have been 
welded to the bottom casing section 15 the screws o 
the transport arresting screwed joints 28 29 are 

„H nntil they butt with the upper side of tne 
unscrewed until rney ^ 
20 screw head against the neighboring casing rib, 

"resented in Figure 2. The laminated stator core 11 
represented y bottora cas ing section 

is then securely braced in u.i 

15 Hhen there is an axial acceleration of the 

laminated stator core 11 in relation to 
25 during transportation, the accelerate forces 
25 during P fee introduC ed reliably into the 

orrurrinq can tnu» , , ^ 

9 witho ut exerting any load on the 

casing ribs 24,.., 

resilient suspension. after 
However, it is disadvantageous here that, after 
.„ has b een set up and before it is put 
30 the machine 10 has been P a , tiua , cre wed joints 

into operation, the transport arresting screwed 3 
have to be unscrewed or loosened, so that a clearance 
have to d created between the screws 

of, for example, 20 mm is _ ^ ^ ^ 

and the casing ribs 24 , ^ 

35 rr e h d ou s r; r wh c L re t^ ~ .^i, ^.t- ^ 

+-0 fhe place where it is to be set 

sent to tne jjxo^^. . , t. ranq nnrt 

■nn section 16 and with a special transport 

top casing section 
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because unscrewing of the transport arresting 
cover, because casing seotlon 

place of use in the plant in folloW ed 

^r-t- arresting screwed joxnts. This is 
transport arresuny section. This 

. vhp too casing section, 

by re-fittmg of tne too 

L0 rocedure is ^^^0^^^ to 

„ of the type stated at the beginning 

to the accelerati^ , rces an effect^ _ 

15 resilient ° f ^ means hav ing to be 

without any transport securing 

»h at the Place where the machine is set up. 
unscrewed at tne pi<^ , . Thr osiataOJ. 

^^—^ "If the 

^ — -i l iTn i- The essence or tne 

•-trtr^T^^"-^' -ween the 

20 inVent :°" stat or core and the bottom casing section by 
laminated stator CO ^ ^ ^ ^ 

suitable means i such a ^ ^ 
excessive movements or ««=« 1 ~ han<j , the 

during transportation and, on the otn 

!■ „n, related thermal expansions of the 
25 operationally reiateu 

laminated stator core are not hindered 

A first preferred embodiment of the machxn 
HiM to the invention is characterized in that the 
according to 1 the bearing rings, in that 

casing ribs run P"^ 1 " >™ a „ anged betw een a 

30 the securing means resp ct ^ ^ ^ ^ 

bearing ring an -#» ^ ^ extend 

the securing means are J ^ ^ nelghbQrlng 

or the neighboring casing i-j-^ 
35 to the bearing ring or the g ^ 

rlMrance between the otner 
ha ve a clearance r suitafcly 

neighboring casing rib th movement during 

cnosen clearance can allow 
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transportation to be effectively lifted, withou 
hindering the thecal expansion during later operation 

It is particularly simple if the spacers are 
designed such that they are adjustable in their length, 
"cause then the spacers can be adapted "exib ly to th 
various applications during their fitting. The spacers 
various app threaded sleeve and 

preferably comprise in each case 
a screw screwed into the threaded sleeve. 

Allowance can be made for the thecal expansion 
during operation, increasing toward the °< 
the laminated stator core, by providing that if the 
laminated stator core extends on both » f » 

vertical center plane oriented perpendicular to the 
longitudinal axis of the machine - the spacers for the 
bearing rings further away from the vertical center 
b p ane are 'respectively arranged only between the 
Laring ring and the neighboring casing rib lying 
closer to the vertical center plane, while the spacers 
f or the bearing rings lying closer to the vertical 
Tenter plane are respectively arranged between the 
bearing ring and the two neighboring casing r ibs. 

V*- 1 — m^^SSS detail 
> The invention is to be explained 

r ^ basis of exemplary embodiments in 
; below on the oasis 

coniunction with the drawing, in which: 

3 Figure 1 shows in a simplified half-side cros 
section a horizontal-axis electrical machine with 
resilient fastening of the laminated stator core in the 
0 casing, as to be considered for the implementation of 

"igure 2 shows in a simplified longitudinal 
section in the plane A-A from Figure 1 ^ ™7Z 
according to Figure 1 with a transport arresting 
« screwed ioint used until now; and 

35 screwed 3 ^ ^ ^ represe ntation comparable with 

Figure 2, with transport securing means according to a 
preferred exemplary embodiment of the invention. 
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y ^^^^, as represented in Figure ' 3 by 
„ ay of example, now uses instead of the previous 
transport arresting screwed Joint., which have to be 
tightened for transportation and subsequently 
5 laboriously loosened again, fixedly adjusted spacers 
,i 33 Although the spacers 31,.., 33 are 

structurally identical design to the transport 
arresting screwed joints 28, 29 of Figure 2 they 
differ significantly with respect to arrangement and 
10 function. The spacers 31,... 33 in each case comprise 
threaded sleeves 34, which are welded at one end to one 

n i -a i an( i 13" ', and screws 3b, 
of the bearing rings 13, 13 ana , 

j ■ t-„ th» free end of the threaded 
which are screwed into the free 

sleeves 34 and then fixed. 
15 The spacers 31,.., 33 are respectively attached 

to the edge of the horizontal widening 22 of the 
bearing rings 13,.., 13" such that they lie in the 
horizontal center plane 23. The screws 35 are all 
screwed into the threaded sleeves 34 to the extent that 
20 there is a clearance SP of just a few milliters 
ween the upper sides of the screw heads and the 
adjacent casing rib 30 or 25,.., 27. This dearan 
remains unchanged during and after the transportation 
of the machine !0 and only changes when the laminated 
25 stator core thermally expands during operation. 

Since, during the operationally related thermal 
expansion of the laminated stator core 11, the relative 
movement between the laminated stator core 11 and the 
bottom casing section 15 is ail the greater the further 
30 the location on the laminated stator core 11 is away 
from the vertical center plane 37, and in the vertical 
Tenter plane 37 itself tends toward zero, the design 
and arrangement of the spacers 31,.., 33 --ge with 
the distance from the vertical center plane 37 of the 
35 laminated stator core 11. For the bearing rings 
13 13' further away from the vertical center plane 37, 
the spacers 31. 32 are respectively arranged only on 
one side between the bearing ring and the neighbor ng 
ca ing rib 30 or 25 lying closer to the vertical center 



7 - 



99/190 



10 



15 



20 



25 



30 



plane 37. On the right-hand side (not represented in 
Figure 3) of the vertical center plane 37, the 
arrangement is correspondingly mirror-inverted. 

in this way, the transportationally related 
relative movement, which is uniform for the entire 
laminated stator core 11, can be reliably limited in 
both possible axial directions. If the laminated 
stator core 11 moves to the left in Figure 3, the outer 
spacers to the right of the center plane 37 limit the 
movement. If, on the other hand, the laminated stator 
core 11 moves to the right, the outer spacers 31, 32 to 
the left of the center plane 37 limit the movement. 
The operationally related thermal relative movement, 
which is directed outward in opposite directions on 
both sides of the center plane 37, on the other hand, 
is not hindered by the outer spacers 31, 32, because 
their clearance increases. For the bearing rings 13" 
lying closer to the vertical center plane 37, for which 
the thermally related relative movement is likely to be 
small, the spacers 33 may be respectively arranged m 
opposite directions between the bearing ring and the 
two neighboring casing ribs 26, 27. During operation, 
the clearance SP between the spacer 33 and the casing 
ribs 26, 27 then increases on the right-hand side of 

-s^^r -it> while it decreases on the left- 
the bearing ring 13 , wniie xu 

hand side, without however becoming zero. 

Altogether, acceleration forces of up to 1 g 

can be reliably absorbed and dissipated in this way 

without changing the spacers 31,.., 33 during 

transportation of the machine 10, while during later 

operation the laminated stator core 11, being warmer 
than the casing 14, can freely expand. 
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LIST OF DESIGNATIONS 



.ectrical machine (horizontal-axis) 
laminated stator core 
ro\or 

beaming ring 
casiiag 

bottoV casing section 
tion 

(vertical, planar) 




transport arresting screwed joints 
spacers 

threaded sleeve 
screw 

longitudinal axi^ of machine 
center plane (vertical) 
clearance 



